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(54) Rotary grindirig jig 

(57); S- Trie present invention delates i to. a' rotary grindr- 
:ingyig;for:;use with.th 

•like. Said rotary- grinding jig comprises a : base and a 
giiiioing base is composed of ; a central : ; 

: rri ember : adapted: to be fixed toiith^ 
:::grinder;and;a^reioining 

be adhesively attached .to the grinding;; member. The 
central member ah 

;member::are;ire^ 

:means of ridges. : . The "central 7 member, can be firmly se- = 
M:urea^ 
;::ing:rhember:fo^ 

.the - cent ralPmem to : the i rotary: 

shaft: If the grindirig m 
:ing"memberfqr grinding memb 

• ber^may £ be . tri rovyh away f or : exchan g e > tor n ewlories": ; 
AdditibnallyHhe retaining^m 

may be of a two-piece type; the - one ; member can be 
repetitively used while the other one may be discarded, 
so that the residue of members to be discarded can be 
reduced to a minimum. There are provided a stopper for 
preventing dissolution of the rotative engagement of the 
retaining member for grinding member arid a means for 
preventing the retaining member for grinding member 
from dropping put of the central member 
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Description 

Background of the invention 

[0001 ] The present invention relates to a rotary grind- 
ing jig for use with the rotating shaft of a rotary drive of 
a grinder and the like having driving mechanisms of var- 
ious sorts, in an arrangement such that the rotary grind- 
ing jig is firmly secured to said rotating shaft 
[0002] Fig. 22 is a central sectional view explanatory 
of conventional rotary grinding jigs of same type, (A) 
showing the one before use, and (B) the other one with 
a worn-out grinding member afte.- use. 
[0003] This prior art rotary grinding jig comprises a; 
disk-shaped base 100 made of resin or metal "arid a 
grinding member 200- stuck to the surf^ 
base by adhesjve. ; 

[0004] The grinding :member 200 is competed of |a ;i; 

p lu ra I ity pf s u bstantially . rectan g u lar g rindiri g c loths 20 
; 201 : overlapped with each other ; : in:a:Tacl|al arrange^:: 

m ent. ■ _ ' • : 1 .'■ • ; : ; ; V. ' \ . • • > ? ?; •'• •': • " ■' 

; [0005] Said r^n/;grinding jig; cari^be i fixed tbthe roi; >; 
. tary shaft of th e g rihde r by i inse rt in g a- rptary : shaf t;of :the 

grinder; (not shown); as- having a- male screw portion ■ 
formed pn the er^ thereof fro 

Stating shaft mounting the center. of : 

;;;the base^mounting a|n portion; of I 

i ; ;;the;rbtatirig;s^ 

: [0006] : r lf;the grindirig memb 
whqieirbte 

geth e r with th e \ base 1 00?; as shown :: in fig. 22(B) 
j [0007] : Though ^ here, there exists. a ; ;rotary . i : 

Hgrindirigjig:;^ 
>4f e;in : close>but: remj^^ 

- an area f ast ene r. ; : : >"'§M * - - t&i ■ ^ • .; • ■; vf * ; ; |;:|;;;;;- . 
:[0d08]^ 

tary : grinding; jig; haying^ 

heredjto the base :i 00; r^ rjhetal; if-:.the^: : : 

grinding.membe^ 
g r irid ihg j ig m ust be abol ish ed! ; ; ; 
•[0009]:.; However^ considering th^ 
jig rriu i st be abol ished iogeth e i r, with th e base it is feared -A 
that this may greatlyjaffect^ and be-: 

sides, this fact is not preferable at all in view of the sav- 
ing in resources, top; ^ 
also not negligible for manufacturers^ 
[0010] In case : of the exchange of rotary grinding jig; 
a spent grinding jig is removed from the rotating shaft of 
the grinder by loosening the nut by a tool, and then, a 
new grinding jig js mounted onto the rotating shaft of the 
grinder, the rotating shaft is tightened using the tool 
again for further fixing the grinding jig thereto. This takes 
a great deal of troubles and the workability as well as 
the working efficiency are very bad. On the other hand, 
there lies a big problem in that with the grinding member 
and the base removably fixed to each other by area fas- 
tener, its mounting strength or fixing strength is poor. 



[0011] In this connection, the present invention has 
for its object the resolution of the above-described prob- 
lem and for its task the following matters. 
[0012] The rotary grinding jig must be so designed 
s that if the grinding member has uselessly worn out, 
waste portions of the rotary grinding jig may be reduced 
to a minimum. This may reduce industrial wastes, avoid 
any adverse influence against the environment, contrib- 
ute to the saving energy, and lead to a cut in production 
io cost as well. 
^ : ; [001 3] ■;: A worn-out and useless rotary grinding jig must 
. be exchanged for a new one by a very simple one-touch : 
:V control This may execute the exchange of grinding jig 
x V : . simply and in a short time, thus resuftirig in improvement; 
:i -15.:. of the workability and working efficiency : : . 
:p : [001 4] A Such a one-touch control system forjexchange > 
; i .of the ^ grinding jig must not cause any loss of the mount-; 
#::p:ing strength for the grinding jig. Theiremoyabjei fixing by; 
;;^ 

^^ci^t^;ifK)unting: strengthv therefore; :: additional fixing: 
■m :means such as screws form 

; ;; |;..used. £y} - . A/': * ']SKZk' :'. ''H-;: ' . i 

;:;^ 

;v;f ||f pr even 
^: ;; >a pne-tqu 

i|>= That, is £a. means -must: be provided fop preye 
k% dissolution: bfthpe^^ 
"'''-■touch control; and any; possible; drqpout>;bf^ 
. 0 member or retain ing member for grinding member ^ 
;;^:^ 

;;; : ; ; : : ; - : er has; stopped alj pf a! sudden. "\ 5^"' : ' : '. : 

;;#;fc 

;:pp|ftion;is^ 
^Iplduced 

grindstone, Hntegra^ 
. . abrasive paper ; feath^ 

. \ : ; Brief "summary of the' invent ion :; : - \ \ % . '.*;. 

40 [001 7] For, the jp>urpc^tb%s6lving|said?te 

|;o;;;^ 

::■;«. grinding 

: : member (2) such as abrasive cloth" pr grindstone^ prd- 
: ;> vided on the; surface thereof ; and acbnriectihg portion 
45 ; ; (5ej formed in the center thereof so as to be connected 
vh with the rotating, shaft of a rotary drive • characterized in", 
•••••; that the ;;base cornprises a retaining member (11) ifor 
grinding member provided with the grinding member (2) 
and a central member (5) having said connecting portion 
50 (5e), that said retaining member (11) for grinding mem- 
ber includes a hollow portion (11c) consisting of a 
through-hole in the center thereof and having a rotative 
engagement portion (11d) defined on the inner edge 
portion thereof or close thereto, that the rotative engage- 
rs ment portion (5d) engaged with said rotative engage- 
ment portion (11d) is provided on the central member 
(5), that the rotative engagement portion (11d) of the re- 
taining member (11) for grinding member is adapted to 
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engage with the rotative engagement portion (5d) of the 
central member (5) by turning in a direction opposite to 
the direction in which the rotating shaft of the rotary drive 
rotates, and that such a resulted engagement is dis- 
solved by turning the rotative engagement portion (11d) 
in a reverse direction, whereby the rotation of the rotat- 
ing shaft of the rotary drive may cause further increase 
of mutual locking between both rotary engagement por- 
tions (11d) (5d), that the connecting portion (5e) of the 
central member (5) consists of a rotating shaft mounting 
hole, the rotating shaft of the rotary drive is inserted into 
said connecting portion (5e) so that the central member 
(5) may be fixed to the rotating shaft of the rotary drive 
by a fixing means such as nut or bolt, that the outer di- 
ameter of said fixing means is made smaller than the 
inner diameter of the hollow portion (11c) of said retain- 
ing member (11) for grinding member, whereby the re- ; 
taining member (11) for grinding member may be sep- 
arated; with the central member (5) remaining fixed to 
the rotating shaft. 

[0018] As the base is composed of the retaining mem- 
ber 11 for grinding member and the central member 5 
as defined separate from each; othefi ti : tye gnn&ng^ 
member 2 has uselessly worn out, only the - grinding : 

; member 2 and the retaining member 1 1 : >f or grinding ;i ; 
member may be thrown away, whiie the cert 
5 may be left behind for further use; therebyicbntributirtg 
to the environmental protection, saving en errand cut: i :: 

. of production cost. . :> ■^^S^^^'^r- 

■ [001 9]Mv't^e : !refeihirig member 1 : 1::;for : ;grm^ 
i central member ; 5!^ 

■ the rotative engagement portion, so that the both mem^ 
; bers are easy to; engage and disengage, v 
: [0020] :; Referring tq the engage 

taining member 1 1 for grinding member and the .centra j ;| 
members, since the engagement ^pf the; both mem 
is loaded in a: dir^^ 

th&irbtatioh of the rotating shaft of the irotery driva-the> 
engagement of the both members, 
solved during the grinding pperatio^ 
[0021] Because this outer diameter of the fixing 
means for fixing the central member 5 to the rotating 
shaft issmaller than the inner diameter of the hollow por- 
tion 11 cot the retaining member 11 for grinding member, 
only the retaining member 11 for grinding member and 
the grinding member 5 may be removed with the central 
member 5 remaining fixed to the rotating shaft. 
[0022] A second invention of the present application 
provides the rotary grinding jig as defined in the first in- 
vention, characterized in that the grinding member 2 and 
the retaining member 11 for grinding member are hard 
structures made of grindstones and resin and formed 
integral with each other 

[0023] The described integrally molded structure of 
hard quality made of grindstone and resin implies an in- 
tegral structure produced such as by admixing abrasive 
powders and abrasive particles with resin, and subject- 
ing the resultant mixture to press molding and sintering. 



[0024] As the grinding member and the retaining 
member 1 1 for grinding member are formed as an inte- 
grally molded structure of hard quality, a separate re- 
taining member 11 for grinding member is not need. 
s [0025] A third invention of the present application pro- 
vides the rotary grinding jig as defined in the first inven- 
tion, characterized in that the retaining member (11) for 
grinding member is constituted by a first retaining mem- 
ber (11a) positioned in the center side and a second re- 
10 taining member (11b) positioned in the outside thereof, 
that said second retaining member (11b) is removably 
attached to said first retaining member (11a), that the; 
V first retaining member (1.1a) is removably engaged with 
; the central member (5), and that grinding operation may 
*5 be continued by removing the second retaining member 
v . (11b) from the first ; retaining member (I la) according to 
: .;.: the attrition of the grinding member (2) . 

; ■■ [0026] In this invention, the base is composed of three 
r B members, i.e. the central member, the first retaining 
2?: member, arid the second retaining member, the central 
i: member and the second retaining member can be re- 
■-^petrtiveiy used, only the worn^ut grinding member and 

"•• member can be'used until it reachesthe limit of its iise- 
25| fulness, thus resulting in more diminished quantity of; 
A ^t^asiesipn the abol it ion. of a uselessly: worn-out grinding 
may contributeto the saving resources;: 
the environmental p^ 
: ;; ^vcqst aS:Well;/^ ". ;.';" : : • V- /■ v.- 

^i;[p027] i Furtherr^ 

i::;i;| ; (sec^ removable 

;;;::f||wh 

i^l'iwhile the grinding member may be brought into a; softy 
: touch with the wqrk£iece:in4^ said outer 

fe^M^P^ipheral": port ion'.- Th is may ; ;be Wost:: effective^ for trie 
; grinding of curved areas of wqrk^ 
; [0028] ■ A fourth invention of the present ajDpiication: : 
llf^pfwideis the^rptary grind jig as defihWlHh thethif^ 
• : tion, ; characterized in that : the" second retaim 
- (1 l b) is retained by the central member (5) on the rear 
side thereof with the first retaining member (1 1 a) com- 
bined thereto. 

4S [0029] In this invention, since the central member can 
support and maintain the second retaining member on 
its rear side, the second retaining member can be com- 
bined with the first retaining member without any spe- 
cific engagement means provided between the first and 
so second retaining members. 

[0030] A fifth invention of the present application pro- 
vides the rotary grinding jig as defined in any of the third 
and fourth inventions, characterized in that engaging 
portions such as projections (12m) are provided on one 
55 of the outer peripheral edge portion of the first retaining 
member (12a) and the inner peripheral edge portions 
such as grooves (1 2n) on the other one, so that the both 
members may be removably engaged with each other 



3 



5 



EP 0 904 896 A2 



6 



by engagement means such as said engaging portions 
and said engaged portions, and said engagement 
means allow the second retaining member (1 2b) to cope 
with an axial force running from the surface side to the 
rear side. 5 
[0031] In this invention, the engagement means for 
the first and second retaining members precludes the 
necessity of support or maintenance by the central 
member of the second retaining member on its rear side 
[0032] - A sixth invention of the present application pro- 10 
vides the rotary grinding jig as defined in anyof the first 
to fifth inventionSi characterized in that a stopper means : 
(35) that can play vertically is placed in a proper position 
: of the central member (5) f^ preventing the retaining V :: 
member: (1 1 ) for grinding: member: from; turning in a d}- ^ 
rection in which [ the engagement of the; re^ > 
ber;|11) for grindingimemte 
(5). is dissolved.' yy ' • : ;!fcx'' - • 
[0033] ; In thjs: invention; if itheVrotatirfg^ shaft of the royy?;;;.;:; 
tary 'drive: has stopped, the retaining ni'e - ^fe 

ing mernbertdrns in adire^ 

of the retaining member Iprjgnnding- member and the y& 
central member isdissolved^^ 
=:checked;by ; ;thersto 

| [0034] ■ : A sevenpi : invent icatiori; ; g$m 

provides; the - rotary grindingjig as defined in any of theT ; ;- 
iirst to sixth invento in that : w^ 

retaining member (11) i for grinding member turns in 
direction inv^ich the engagement of the i retaining mem- £ 
ber.((li) for grin theVcehtral member yspy 

. (5) is dissolved, a ;dropout-preventive means is placed :: ' : 
■ in a proper /j^[tiph;.of^ the; retaining member: (11) 
;;;grindihg;memb^ 

5in : g*the""reSining member (11) for grinding member (5)yy,;.. 
:;frbrii;:f ailing from 

of ;the rotating :shaft of -the; rbtaryjdriye: 
[0035]:; In;this;inyentipn^th9ugh if the rotary drive of a;: "' : 
grinder : has ^ suddenly : stdpjped, ;the retaining member for \ .> 
grinding memSer.will turn: in a ; direct ip 
;;gagemeht:w^ 
: then jact so as to moy a 

rotating; shaftVpf the; rotary drKrej"; in which it separates ;: 
fromf the: c 

means may avoid any possible separation arid dropout f - 
of the ; retaining [ member for grinding member from the h 4f 
central member in the direction of the rotating shaft of 
the rotary; drive: 

[0036] A eighth invention of the present application . 
provides a rotary grinding jig comprising a disk-like base : 
fixed to the rotary shaft of the rotary drive of a grinder so 
and a grinding member (2) provided on the surface of 
said base, characterized in that the base is composed 
of a central member (8) positioned in the center thereof 
and an outer peripheral portion (9) positioned on the pe- 
riphery thereof, that the outer peripheral portion (9) of 55 
the base is removably connected with the central mem- 
ber (8) » and that grinding operation may be continued 
by removing the outer peripheral portion (9) from the 



central member (8) according to the attrition of the grind- 
ing member (2). 

[0037] In this invention, as the outer peripheral portion 
of the base is designed to be removable from the central 
member, even if the grinding member provided on said 
peripheral portion has worn out into uselessness, the 
grinding operation can be continued by removing the 
outer peripheral portion from the central member. 

Brief description of the drawings : : : . . 

[0038] 

Fig.1 is an exploded perspective- view 

; y ^ 

y an^ 

:yyFi^^ 

;;: view of the ^ 
y;:- : >: : Fig;3js;;a:cen 
OTJngthe rotary^ 

, shaft of a . rotary drive; : ': : ^-: : : 
y, Fi9-4 shpws:thp rotary;grind- 
yy>;ing jig as shown injfig.i; (A). being ah enlarged per- 
;:;|;;;|;s 

y4y y of fig^4(A):;;/;%; :,y .C';vffi: ' I ,'yly- . :\.yy ,- 
: : :y : F j jg . s I s j=: an : i ex p tc^ ed : jp e rspect iv e i v i e w : : sKowi n g": a : 
second ; embodi m^ 
" cordance with the present invention; : ; ; iy 

Fig"6' : is ah expired -central longitudinal; sectional 
: view showing : a third; -emt^iment j of the^rotary 
: h grinding Jig ih; accordance ; with - the present fjnven- 

;:;; : :;;||i-Big^ 

;!,:;. of the rotary. 'g rinding j i g as shown in f ig ) 6; : 
^yyFig.8 shows another embodiment bfjithe cehtraj; 

remember of the i rbtaiy grindingjig in accordance with-: 
: / : :thejpresent bejrigian enlarged per£ 

: spective view^ahd (B) a sectional -view taken ph. V; 

: >-::F 

JiUy bod irWentJn accord 
; (A);beihg a pjan^ 
a plan ; view pf;a central -mem 
: Fig.1 0 is a plarrview showing the engaging rejatioYi- 
ship; between the grinding member and : the central 
member as shown in fig;9; (A) shows the engaging 
action at work; and (B) shows the state in which a 
prevention is taken against the dissolution of the en- 
gagement of both members; 
Fig. 11 is an exploded perspective view explanatory 
of a fourth embodiment of the rotary grinding jig in 
accordance with the present invention; 
Fig. 12 is an exploded perspective view showing 
part of the rotating shaft of a grinder and a fifth em- 
bodiment of the rotary grinding jig in accordance 
with the present invention; 

Fig. 13 is an exploded central longitudinal sectional 
view of the embodiment as shown in fig.1 2; 
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Fig. 14 is a central longitudinal sectional view of the 
rotary grinding jig fixed to the rotating shaft of the 
grinder in the embodiment shown in fig. 1 2; 
Fig. 1 5 is a perspective view explanatory of the dis- 
assembly of all the components of the rotary grind- 
ing jig as shown in figs. 1 2 to 14; 
Fig. 1 6, showing another embodiment of a retaining 
: member for grinding member in accordance with 
the present invention, is a perspective view explan- 
atory of first and second retaining members sepa- 
rated from each other, as viewing from the rear side; 
Fig. 17 is a rear elevation of the retaining member 
for grinding member. with said both members com- 
bined with each other; 

Fig l 8, showing further embodiment of the retaining ; 
member for grinding member in accordance^with | 
the present invention, isa/peYspective/View/e^lan^V; 
atory.pftnefirstand secohdTetainingmembe>s|sep/:^ 

-:^r-:varated from each other, as viewing - from rear is 
* : * side;;' . - ;o' : > ; ■ ; : ;. ; • - ^.^fo^ " ■; "Y;*:^ 
: : :k;C: : Figf:1 9, showing.an6ther : ;iembcxj 

in g m embe i r for- g grinding membe r in accordance with 
ifetheipreseh 

ibp atpry of the first and'secohd retaining mem 

} Yside; >- : VX 1 '. *'. -y - ; Y Y-iYr • : : : ' : - Y/Y YY : Y' 
Y;Y;:F^ 

. grinding jig in; accordance] with the; present invent 

portents separated from|each other,;!yiewing from:: 
tna : rear s ide; . i -Y : "; •- : ". \ y ; . .; . : J y: \ i v Y 'C %?K. ■ . Y ' y '■ 
YY' :Fig^2t is; a : sectional view explanatory of wbrniout ; 
rotary tg rind 

:;i|ibddim 

.YY 12 through 14, (A) shbwihg the; limit of attrition 1 of a 
: rotary grihding : jig with- the 

berv ■! jand ( B) showing the : jim it of attrition of a rotairyY 
: g rinding ji g : without : the/ second Yetai ri jn g i member; ; : ; 

^/^•'bfvr^r^gnnding jigs offalcbny^ntioihal 
: : '%-v -showing the: bne before^ 
. other one with : 3a: . worn-out ^grinding m : 

use. : Y- : Y" V YY Y. : • Y- •■ " ; : "-' 

Detailed description of the: preferred ;ernbodiment^>; 

[0039] '. The preferred embodiments of the present in- 
vention will be described with reference to the accom- 
panying drawings. Figs. 1. to 21 show the embodiments 
of the present invention. 

[0040] Figs. 1 to 3 show part of the rotating shaft of a 
grinder as a rotary drive and a first embodiment of a ro- 
tary grinding jig in accordance with the present inven- 
tion, fig. 1 being an exploded perspective view, fig. 2 an 
exploded central longitudinal sectional view, and fig. 3 a 
central longitudinal sectional view showing the rotary 
grinding jig firmly secured to the rotating shaft of the 



grinder. 

[0041] A grinder 70 as illustrated is of an electrically 
driven type, having a rotating shaft 71 formed with a 
male thread 72 thereon. 
s [0042] A rotary grinding jig 50 comprises two separate 
members such as a central members and a grinding 
member 6. The central member 5 is made of hard syn- 
thetic resin, and the grinding member 6 is produced by 
sintering a pressed mixture of synthetic resin, abrasive 
powders and particles. ; 
. [0043] - Thus; the first embodiment has ho retaining; 
■;: member for grinding ^member intended to support the;^ 

- grinding member 6 from the back face as explained latY 
i; : er. It is, of course, reaidiry possible to provide a grinding; 
^member 6 bonded with a retaining member for grinding: 

- \ - mem be r. ; . - '' . .; - : Y ' : , ^- . 
: : [0044] Y: The numeral 73; designates;^ fixing screw for 

. shaft 71-, and 74 : a:packing;: Y. 
Y[0O4^^ 
; ::g rinding :jig; ; 50^ 
^mounting hbie Reserving as a conn 
rf|shaftand formed in the ceint^ 
YengagingjicyNndric^ 

Sa^Sajd short engaging cylindricalp^ 
supper;; pe^ 

&;:;gaging[:; ^rtiqniwith ^ 
^ circumiferehce and; form edin two; pps 
aab^ut a pointeT^ 
;:::the;laxtensib^ 
^ another ;rotary;grindm^ 
Y hoilbwi port 
^formed: infto^ 
;;;:;iha[S;OT;:rt 

;;i': : rptery.; : eri^ging pprtjohiwith: a length equaj tbia quartet 
:^of ;th e ; c i rbu mf e re 

- : metrical : about a point/ : : £ : Y>:-,Y 
[0046] : . Thus, the] central- member 5. andjthe grinding ^ 
;: : rnembe^6^ 
Ypritir^ 

g^gerhent with -each qth er) Y; 
i: [0047]; ^Specifically^ theigrqoye 

: member : 5 ; has; : a terminal port ion ;5g formed in. one end j- 
thereof tq prbvide a 

an opened ihtrc<Jucing portion Shan the other endbf the:;; 
grb6ve ; 5f;{rhe hollow portion 6cbf the grinding member;;; 
6 is fitted onto the short engaging cylindrical portion 5b 
provided with the groove 5f until one end of each ridge 
6d abuts on the terminal portion 5g of the groove 5f, as 
the one end of each ridge 6d is turned to engage with 
the opened introducing portion 5h of the groove 5f in the 
central member 5. 

[0048] the direction R in which this fitting operation 
takes place is opposite to the direction S in which the 
rotating shaft 71 of the grinder 70 is turned. In this con- 
nection; when the rotating shaft 71 turns in the direction 
S for grinding operation, the grinding member 6 is load- 
ed in a direction in which the grinding member 6 is tight- 
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ened against the central member 5, whereby there is no 
risk of the grinding member 6 coming off its position. 
[0049] The procedure steps for fixing the rotary grind- 
ing jig 50 on the rotating shaft 71 of the grinder 70 com- 
prises inserting the rotating shaft mounting hole 5e of 
the central member 5 into the rotating shaft 71 with the 
packing 74 interposed between the central member and 
the rotating shaft, then fitting the fixing screw 73 onto 
the male screw 72 of the rotating shaft 71, and tightening 
the fixing screw 73 by means of a tool for locking pur- 
pose. Before starting this operation, the central member 
5 and the grinding member 6 are joined together 
[0050] Alternatively, first the central member 5 may be 
mounted on the rotating ;shaft <71:: withr : the packing 74 
interposed between the latter, tightly secured by the fix- 
ing screw 73, and then the : grinding; mem b may be : 
: mounted on the i central member & ih : accordance with, 
said engaging pr^edure^. : ; ; . 
[0051] > If the finding-member 

out after the rotary grinding j^ tor?-: 
grinding bperatic^;. the grinding mem simply-;: 
removed out 

grind in g ; member . 6 " in a .di rection oppos ite to : the d i rec>| 
-■lion i R without theihecessity of leosenihg the fixing screws 
: 73 f or f u rth er removal:; Consequently/ once the central ; 

.member 5 has been; mounted 
iit: is:: unnecessary to carry out any; subseq 

of : th e f ixih g sc re w a hdf ixing ope rat ion and th e g ri ndih g ? : 
: m iern b e r ; 6 can be ■■ rep lac ed ■ by; at ; new oh e w it h : a s i m p J e ;;>:; 
Operation. \ -.:- : . . . '.'\%\\ .* ^-^i : . . '.}""} 

[0052] pThe fixing 
• and can :be tightiy:;:secured:^ 

; [0053] i| In said p ref e r red embod j rrient , ;a '\ pin 35 j as a / 
^stopper: member -is: located riear^the:^ 
ing 5h of the"g 5;§Thiss : 
; specific pin : ^:will.be]d^ 

"■■ It is. designed to play - by gravity; in a vertical ; direction. . ■> 
[OO54] 0; ; In the! grinding oper^ 
: trude;byits:w^ 
. sudden istop; of : the; finder^ 

rotate > ihia'directioh in ^ich: it disengages; from the cen^ 
tral member s; but sucj^ byitheiprd^ 
truded pin 35, thereby : avoiding 
grinding member 6/ : - ! = : ^ 

[0055] Fig A illustrates the central member 5 which ; 
was used in.the first preferred ^embodiment, (A) being 
an enlarged perspective view, arid (B) a sectional view- 
as taken on V-V of fig^4(A). As apparent from those 
views of drawing, there is provided the pin' 35 as a stop- 
per member in the vicinity of the introduction opening 
5h of the groove 5f . 

[0056] The pin 35 includes large<iiameter heads 36, 
36 formed in both ends thereof, and a shank having a 
length larger than that of a hole 5i opened in the disk 
5a, by which hole the pin 35 is received with a play- 
Therefore, the both large-diameter heads 36, 36 of the 
pin 35 tend to rise and fall under the influence of the 
gravity. 



[0057] That is, in the drawing, the large-diameter 
head 36 of the pin 35 remains withdrawn with the short 
engaging cylindrical portion 5b facing upward, and when 
the rotary grinding jig is in action, the short engaging 
s cylindrical portion 5b is put in a downward position so 
that the pin 35 protrudes downward. 
[0058] When the grinding member is mounted with 
the short engaging cylindrical portion 5b of the central 
member 5 facing upward, the pin 35 is not a hindrance 
io to such a mounting operation because the ; pin is in re- 
treat, and when in use, the pin 35 protrudes 'downward 
so as to act as a stopper to prevent the grinding member 
engaged with the central member-5;1from turning for- fur- 
ther disengagement. 
15 [0059]": The pin 35 may be: replaced with a screw hav- 
v;: irig no large -diameter heads; on : its i b6tri;ends- In that 
:: case, a hole to be opened in the central member 5 must 
; : ;; have ^ threads forme^ . 
r ;: ; member has been eng 

20 the headofthe screw is turned by aid river : fbr loosening;; 
; ; i purpose to. protrudeithe: screw head f rom the;disk:5a of 

: >;; the :ce 
; h ead may s e rye as a stoppe r} ; : 

■ 25 'L mem be i* is as if q| lb ws; Us ual ly, : wh en t h e g rind ing oper^ ; : 

f i;;: ; C turned "off,, the rotating shaft; does" not : stop its motion i 

;#x pro 

V until it completely stops. However, in.thejactual field of: 
30 . operation, " : pften wit^ for subse- 

quent grinder stop, : operators "-. try to bring: the grihding- 
:■ '; memberj to a sudden stop; of : revolution by. : getting ..the 
: j - grinding member .in touch ".with other member;; In such a 

:;^^ 

:: ;;:#^ 

. : : : : ; may : leave" ; th e ceri tra j : me mbe r. Th e ref ore, in accord- ; 

■:>:::W 

of i the grinding- member, from. .the central 1 member, the? 

i^O.iKpjr^ 

|:;!}member:5 in: case; the ; grindtngV^ ld;;reyblve ■: 

:^::0= : iri;:a: : ^ 

• ; member ... . . .■:.;;:•.:.. ;;.'/ : .f 

;; [0061] ; Fig;5 is an exploded perspectiye; view showing : 
:; : part ofi the rotating shaft of a grinder as; a 
and a second embodiment of the rotary grinding jig in 
:C: : accordahce- : with the present invention. 

[0062] The illustrated grinder 70 is the same as that 
of the previous embodiment. 
so - [0063] Though the rotary grinding jig 51 is substan- 
tially the same as that of said first embodiment except 
that it has no stopper pin and that it is provided with a 
dropout-preventive means. The central member 5 con- 
stituting the rotary grinding jig 51 comprises a disk 5a, 
55 a rotating shaft mounting hole 5e serving as a connector 
for the rotating shaft and formed in the center of the disk 
5a, and a short engaging cylindrical portion 5b formed 
above the disk 5a. Said short engaging cylindrical por- 
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tion 5b has on its upper periphery extensions 5d serving [0071] The procedure for fixing the rotary grinding jig 
as a rotary engaging portion with a length equal to a 51 on the rotating shaft 71 of the grinder 70 is the same 
quarter of the circumference and formed in two positions as in the above-mentioned embodiment, 
symmetrical about a point. A long groove 5f is formed [0072] If the grinding member 6 has uselessly worn 
in the lower part of the extension 5d. s out after the rotary grinding jig 51 had been used for 
[0064] The groove 5f has a terminal portion 5g formed grinding operation, the grinding member 6 can be simply 
in one end thereof to provide a terminal end of the removed out of the central member 5 by turning the 
groove 5f and an opened introducing portion 5h in the grinding member 6 in a direction opposite to the direc- 
other end of the groove 5f. tion R for rotative engagement without the necessity of 
[0065] The grinding member 6 constituting another io loosening the fixing screw 73 for further removal so as 
rotary grinding jig 51 is of a disk type, having a hollow to put the notches 6k in the position of the locking pro- 
portion 6c consisting of a circular through-hole ( formed jections 5k 

in the middle part thereof . The hollow portion 6c has on [0073] Consequently, once the central member 5 has 

its lower inner periphery ridges 6d serving as: rotative ,- been mounted on the rotating shaft 71 , it is unnecessary 

engaging portion with a length equal to a quarter of the * s to carry out any subsequent removal of the fixing screw 

circumference and formed in two positions symmetrical and fixing operation, and the grinding member 6 can be 

about a point. exchanged for a new one with a simple operation. 

[0066] Furthermore^ in this preferred embodiment, : : l [0074] Figs.6ahd7 illustrate a third preferred embod- 

these two ridges 6d each have a notch 6k formed sub- v iment in accordance with the present invention, fig 6: 

stantially in the middle thereof, while locking projections being a substantially central longitudinal sectional view 

5 k are respectively formed between the extensions 5d r : ^ showing a retaining member 11 for grinding member tb : 
5d which are provided on the short engaging cylindrical which a grinding member ? is attached, and a central 
: port iorvSb. of rthe^icentral. member--5* : ^|^^ : : ' - .memb^r/^/wh icfiVm embers being . in separate positions,- 
[0067] Each of the locki n g p roject ions 5 k; provided on 1 ; ; and f i g .7 an exploded persp ectiy e view explanatory of 
the central member 5; is a :dropqut-p7eyeht^ 25 the retaining merriber: il , the grinding member 2 uriat- 

. which ican prevent the grind tached to t^ 

but of the central member 5 axiaijy of trie rotating shafe : Uniike| in;tn"e)p 1 
. : [0M8] ; ;f T^ 
$4 ment between the; gl^ 

t : member 5 comprises aligning the notcli^ resin. 

; : esf6d:bf ; theignndingtme/mbef 6 with ;the ; p<reition^ [0076] : The retaining member :i 1 fofeg rinding: rtierriber; 

•locking projections consisting? 
y : hollow portion iSc 

short ehgaiging cylindrical p^ 

ber 5, and engaging one end of the ndgesi6d;:intO:th^ ^ 

introducing portion; 5h;i of the grbovevSf in" the icent^ [0077]^ The grinding; member 2 consists of a plurality ■ 
member 5 cfs ; the ridge; 6d is : grddualiy : turned i 

rection R together wfth the disk ^ a small segment of a substantial!^ 

until the ridge 6d gets Jin^touch witfr cibth : ;so- called riere' in^ :; 

5g of the groove 5f. _ abrasive powders as^ I las 
[0069] If the grinder s^ops with^the ^m 

touch with ah object to be groundyjthe^inqln'g memberp^ : adhesively arranged in a radial pattern on the retaining 

6 may turn in "a direction (as opposed tathe .direction" •R) : -': : V; : i:;. >f member It for grinding member in a manner that adja- 
in which disengagement takes place. In that case, said cent grinding cloths lean against each other, namely 
locking projections 5k as dropout-preventive means is 45. they lean toward the surface of the retaining member 1 1 
operable to prevent the. grinding member 6'from sepa- : for gririding member. 

rating from the central member 5 axially of the rotating [0078] More specifically* the grinding cloths 21 are ad- 
shaft 71 of the grinder by the arrangement such that the hesjvely attached to the surface 11f of the retaining 
end of the ridge 6d is abutted against the terminal por- member 11 for grinding member coated with adhesive 
tion 5g of the other groove 5f to put the notch 6k and the so 22 so that they will overlap with each other with a tubular 
locking projection 5k in separate positions. This will be or radial arrangement. Pressure is applied to the grind- 
further specified afterwards. in g cloths, while the adhesive 22 is dried. 
[0070] The described numbers of the extensions 5d [0079] The hollow portion He of the retaining member 
and locking projections 5k being provided on the central 1 1 for grinding member has on its inner periphery ridges 
member 5 and the described numbers of the ridges 6d ss nd serving as a rotary engaging portion with a length 
and notches 6k being provided on the grinding member substantially equal to a quarter of the circumference and 
6 are by way of example, and any number may freely formed in two positions symmetrical about a point. This 
be selected. arrangement of ridge 11 d is the same as that of the ridge 
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6d provided on the grinding member 6 in the second em- 
bodiment, the ridges 11d each having a notch 11k 
formed substantially in the middle thereof. 
[0080] The central member 5 is substantially the 
same as the counterpart in the second embodiment, in- 
cluding a disk 5a, a short engaging cylindrical 5b pro- 
vided on the disk 5a, and a flange-like portion 5c laterally 
extending from the side edge. 

[0081 ] The disk 5a has an outer diameter that is small- 
er than that of the retaining member 11 for grinding 
member but larger than the inner diameter of the hollow 
portion 11c of the retaining member 11 for grinding mem- 
ber. • •: 

[0082] The disk 5a has a rotating shaft mounting hole 
5e formed in the center thereof so as to serve as a con- 
nector to connect with the rotating shaft of the rotary 
drive. The rotating shaft mounting hole 5e is a circular 
hole extending through the d|sk;5a and having an inner 

; diameter substantially equal to trie outer diameter of the 
rotating; shaft (not shown) of the i rotary drivel; The disk 
: 5a may be firmly secured to said rotating shaft by fitting 

: and securely mounting the rotating shaft mounting hole 

;l;5e oh the rotating shaft ;by a fixing meansvas ; illustrated: 

•gin the ; second embodiment- ■ ; : ^;> 

i [0083] | The short engaging cylindrical portion 5b is of 

: ^ substantially cylindrical type ■ concentric witfi t^ disk : , 

:; : ;;;5ai;;jand laying a grow 

: ;ery. thereof to ;ser^ 

• gaging with the ridge lid Id ■: 

•| : :bf the::r^ihiing ; ;m 

i:f [0084] : ^ The air rangem eirit of = th^grboye ;5f is- the i'; same;;: 
: : i as that in the^s : : 
: cylindrical port ^ 

; ;• extensions'^ a'; length substantiaH to; a ; 

quarter of ; the peripheral len^^^ : 
•caily -bn two points. The: iorig !gr6ove' 5f isjf ormed Jin the ■ 

:! -lower part of the extension -:5^ 
5g formed in ohe/end ther^f toipro^ a terminal end : 
of trie groove 5f .and an ?open^::|intri^uc in 9 : "pprt ion: ■ 5h- 

■ ' in'tKe- oiher end ^ 
[0085]; r'There is prqvided an. locking projection.5k be- 
tween the extensions 5diThe locking projection 5k may 
act as a dropout-preventive . : means l /soVthat : :it can pre- 
vent the retaining member 1 if or grinding member from 
dropping from the central member 5, as in the second 
embodiment. 

[0086] The flange-like portion 5c is equal to or smaller 
than the retaining member 11 of grinding member in out- 
er diameter 

[0087] The engaging of the central member 5 with 
said retaining member 11 for grinding member is 
achieved in the same manner as that of the second em- 
bodiment. 

[0088] The above-described arrangement makes it 
possible to mount or dismount said retaining member 
1 1 for grinding member on or from the central member 
5 as it remains firmly fixed to the rotating shaft of the 
rotary drive. Therefore, if the grinding member 2 has 



worn out to uselessness, the retaining member 11 for 
grinding member can be simply exchanged for another 
one provided with a new grinding member 2. 
[0089] With the central member 5 and the retaining 
5 member 11 for grinding member remaining engaged 
with each other, the flange-like portion 5c is abutted by 
its surface 5j on the rear side 11 j of the retaining member 
11 for grinding member. This may push back a force ap- 
plied from the grinding member 2 backward, whereby 
10 the shape of the grinding member 2 can be safely main- 
tained in the grinding operation Thus, thanks to. the ex- 
istence- of the flange- 1 ike portion 5c, the retaining mem- 
ber 11 for grinding member destined to be thrown away 
together with the grinding member 2 may be made thin- 
gs ner. ;" 

[0090] The bonding Between/ the central member 5 
and the retaining member 11 for grinding member can 
be strengthened by -increasing the frictionaf resistance 
between the! both members by rendering the surface 5j 
of the flangie-like portion 5c of the central member 5i or 
the rear side .of ; the retaining member .11 for grinding;: 
rnember qrrboth properly raised and depressed;: v 
■ : [0091 ] : :.-- : -FigT8^shbws the central member 5 used in the 
yvsecondandthirdem .: 
^stopper; me^ 
v; view, arid: 

::[00^ 

edapin 35 nearthe introducing portion 5h of the groove ; 
: 5f: TN member The pin 

; i: wh ich is th e same on e as shown in th e f i rst embodim erit , ; 
O has large;diam 

• ; thereof ^a shanfewith a ; length larger 
^|a,teie;:5i::^eiri^; iri;ithe;:disk 5aT by^ 
S35 isirebejVe Therefore? th& both large -di-i ; : 

ameter h^acls ^,36 -pfthe^ 
. und^r thb.influence bf the gravity That is , in the drawing; : 

35; remains withal 

.drawn 'with ;the s^ f ac- : 

ing'upward^ : 
-thelshort: engaging cylindrical 5b faces downward (i;e. 
; :the grindih^;:mem that the pin 

35 protrudes -downward;; 

[0093] When : the,: grinding member is rbtationaily 
mounted with the short engaging cylindrical portion 5b 
of the central member 5 facing upward, the pin 35 is not 
a hindrance: to such a mounting operation because the 
pin is in retreat, and when in use (as with the grinding 
member facing downward), the pin 35 protrudes down- 
ward so that either the grinding member 6 engaged with 
the central member 5 or the retaining member 11 for 
grinding member can be prevented from turning in a di- 
rection in which any of the members will be displaced. 
[0094] A screw may be substituted for this pin 35, as 
in the first embodiment. 

[0095] By employing such a stopper, the grinding 
member 6 or the retaining member 1 1 for grinding mem- 
ber can be prevented from turning in the direction of dis- 
engagement even if the rotating shaft has made a sud- 
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den stop. rotary drive to turn in the direction of arrow S, and if the 

[0096] In this embodiment, the locking projections 5k rotary drive suddenly stops, the grinding member 6 only 

serving as a dropout-preventive means may avoid any continues turning relatively in the direction of arrow S in 
dropout of the grinding member 6 or the retaining mem- accordance with the law of inertia. That is, the grinding 
ber 11 for grinding member in an axial direction of the s member 6 only rotates in a direction (the direction of ar- 
rotating shaft of the grinder, row S) in which the engagement with the central mem : 

[0097] Accordingly, in the embodiment as shown in ; : ber 5 is dissolved. The grinding member 6 stops its ro- 
fig.8, the combination of the dropout-preventive means ■ tary motion just when one end of the ridge 6d collides 
and the stopper member may perform a double function-; : against the terminal portion 5g of one groove 5f after trie 
of stopper. >^:: : ridg 

[0098] Figs 9 and 10 illustrate the relation between ..^ case, the terminal portion 5g acts as a rotation stopping 
the locking projection 5k and the notch 6k in i the second : : : portion to discontinue the rotation of the ridge 6d. Fig:" 
embodiment.Fig;9(A) is a plan view, of grinding member i: :;; : > 1 0 ( Ef )_ i 1 1 u st rat es th is m 

6;and fig.9(B) is a plan view of the centra I member 5 ,"|:aiv : #i:[0106]''/ Positioning of; the notches.: 6k:6f the grinding 
[^99] As already explained the locking -projections 5k of the central 

the hollow pbrtion : 6c consisting of alth 

■ middle of ithe grinds eachJteH^pOTents may get slightly; outibf position with: each other 

; : protruding icentrajiy : o^ srtuiation^Such a positional 

^eq^ projectiohsSktofuhctiori asadropdut- 

. spectively; in the ^sitionsi-symme^^^ *-;pVeyehtjye means-S: Vif^-V.' : *--r\iA-\ 

:! Each riq^ie 6d has a n^ 

-\pf.;v ; . ; central memb 

[0100] - On the other hand,;the short e^^^ -.' inary positioning Tpfi the both members^ achievetfisp : 

cal : p^ 

.;. 5d : extending ; from : the upper.!; :edgeYbutward, : ; and; a ^i : [tions:5k for such further, engageme^ 
groove 5f is fbrrr^ J:? [01 Ofi] ■ Generally sp^king.^ said preliminary.^ 

^haying: an intr^ 
'-sa^temhihaljpo 

Sdeach Haying a length equaltoaquarterpf.th^ ^ ; : other in ..position,: not. at the!:time:^eh but;before}the. 

Jfererice a^ 

::abbut:;a::;p : oint^;T 
t ; serving:as:drbp^ 

tweenthe respective extensions 5d/ : : -'^Y>' HP;- ,: : J- : | grinding member 6 which turns'^ 
: [0101] i: : Fig;10(A) is ^:p 
itjbh of the ^ 

gr irid ing m embe r. 6 : . and the \ short yengagin g Vc^li rid rica I : . '4$% ope ration .- : .;■ ; ±4 l 'M 

portion. 5b -of the central member 5^.-: [01 (33] The proyisioh bf/th'e'notchespk and the locking 

[0102] As.apparent from;this dra :!;:" . projections :5k.;.:as : :;dro nieans ; allows ^ 

:.tibn:6C:Ofthe::grihdih^ 
the : shorLengaging;:cylinpto 

j: member 5: by fitting the locking project ions"5k : oiithe;c 
Mral : member : 5>into^^ 

be r 6. ■;■ " . • - ' _ .-■ ' • . . =. ; ; - ^ . . 'fi ■ . . I upright posit ion . : . • ^ . , ' , ; . ■ J;.; . . . . -. : ;■' ; v. 

[0103] Then, by turning the member 6 ih'the- of said pin 35'isVa?. 

direction of arrbw R, the ridges 6d are gradualry insert^ of stop- 

intpithe grooves 5f of the ; central: rmernb.e/^until^the-- :: per, sothat even though the rotary grinding jig in accord- 
former get in contact with the terminal portions 5g of the 
grooves 5f, thus resulting in the complete engagement 
of the grinding member 6 in the central member 5. 
[01 04] Fig. 1 0(B) is an explanatory view showing the 
state in which the ridges 6d of the grinding member 6 
and the grooves 5f of the central member 5 disengage 
from each other as in the event that in operation, a sud- 
den stop of the rotary drive due to a power cut has been 
made while the grinding member and the object being 
ground are kept in contact with each other. 
[01 05] In the grinding operation, the rotary grinding jig 
in accordance with the present invention is driven by the 



: ance with the present invention faces in whatever direc- 
tion when in use, namely downward, upward, or upright, 
there is no risk of the grinding member or the retaining 
so member for grinding member separating or dropping out 
of the central member. 

[0111] The said arrangement of the notches 6k and 
the locking projections 5k may be properly changed in 
design. 

ss [0112] For example, said separation or dropout can 
also be avoided without notches 6k provided on the ridg- 
es 6d of the grinding member 6. In that case, the ridge 
6d is made about half as long as the described embod- 
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iments, and the locking projection 5k is made extending 
long in the peripheral direction of the short engaging cy- 
lindrical portion 5b of the central member 5. Such a 
structure may cause the ridge 6d to take up its position 
under the locking projection 5k when the ridge 6d is in 
contact with the terminal portion 5g of one groove 5f 
serving as a rotation stopping portion after the disen- 
gagement from the other groove 5f of the central mem- 
ber 5. This enables the grinding member 6 to escape 
dropout from the central member 5. 
[0113] That is to say, the ridge '6d.may.be designed 
such that it stops in a position under the locking projec- 
tion 5k of the central member 5 after the central member 
5 has disengaged from the groove Sf. This may enable 
the locking projection 5k to discharge its function as a 
dropout-preventive means; : ; 

[01 14] Referring to fig.9, projections may be provided 
in the positions of the notches 6kiof the ridges 6d of the 
grinding member;6 instead 

tiohs 5k and notches 6k/ while with the exclusion of the 
terminal portions 5g from the extensions 5d of the cen- 
tral member 5 may remain only grooves 5f under the 
-extensions 5d.;- 

: [01 15] In such a rase ; the engagement of the grinding 
member 6 and the central member i achieved 
• by putting : notch esiiSx, ;6x : between ithe ridges 6d ofJthe * 
grinding member 6 and the extensions5d; 5dof the cen- 
tral member 5 jtogether^ 
vthen ; turning them 
projection^ 
;6d of jthe ; grind 

tensions 5d/7 : ;?; If;; ^ 

;i[0116] : jf the;^ 
iimemberjBtumsJnthe 

■;:R) iri -wh^ member;5 
■is.dissolved, and/the ridge 6d:disengages;fro 
;tensioh 5drand en 5d in 

t u rn ; so th at tne - jp roject ion f orrri eci^ ; irV ; th e;;j s u bstantially : 
middle part bf?the ridge 6d for serving ;; as rotation stop-: 
ping portion may abut against the; end port of this exV 
tension 5d, with ; the : res uJU^ 

charge its function as drppout^reyentive means: " 
[01 17] Fig. 1 ii: is ah exploded perspective view show- 
ing a fourth embodiment of the present invention; 
[01 1 8] Also in this embodiment, the base does not 
possess any retaining member for grinding member, 
and represents a central member 30. As shown in this 
drawing, a short engaging cylindrical portion 30b of the 
central member 30 includes not groove but four projec- 
tions 30d spaced on the outer periphery m for serving 
as rotative engagement portion instead. 
[0119] On the other hand, there are formed four re- 
ceiving grooves 40d which are similarly spaced on the 
inner periphery n of the hollow portion 40a constituted 
by a circular through-hole in a grinding member 40, said 
receiving grooves 40d being disposed in the positions 
to which they have retreated from the rear side 4c along 
the direction of insertion A and opened in the peripheral 



direction of the inner periphery n. These receiving 
groove 40 each are another rotative engagement por- 
tions. 

[01 20] Each receiving groove 40d has an introducing 
5 portion 40e extending in the direction of insertion A, and 
a retaining portion 40f extending in the peripheral direc- 
tion B of the inner periphery n of the hollow portion 40a. 
[0121] The combination of the grinding member 40 
with the central member 30 is conducted by the following 
10 procedure steps; the hollow portion 40a of the grinding 
member 40 is inserted into the short engaging cylindrical 
portions 30b by plugging the projections 30d — 30d from 
the rear side 40c of the grinding member 40 into the in- 
troducing portions 40e ■•;« 40e of the receiving grooves 
is 406 — 40d, and furthermore, in order to insert the pro- 
jections 30d • •• 30d into the; retaining portion; ^ ••* 40f 
of the receiving grooves)40d — : 40d, ; either the central 
member 30 islurned peripherally relative tolhe grinding 
member^ 

20 ..;.;erall/ ; relative to the central member 30, whereby the 
; project ions 30d are; turned relatively in; said peripheral 
direction B unti) the projections 30d ' may be . engaged in 
th e receiving g rooves 40d to s uch ah extehtthai th e pro- 
jectipns 30d get in^ touch; : with the; end of the retain irig 
'25 " portions 4Qf : : , 
: ¥& [01 22] ; The engagement p 

; v : as in the 'abwe-described manner Th 
,. of the grinding member 40 from the centra (member 30 
> 30 > - may be don e in th e; procedu re reve rse to th e above. 

f; recervinggrooves ;40 

; C 

;v^srte)to>the1ret^ 
35 ■ >int rdducin g portion 40e : Such a loc king g ropve 40 ;k may 
: : .;;V : . act as:dropout^preyentive;m rej^ntthe grinding : : 

i ■ ; member 40 from.slippirig^bu th e cent ra I mem ber- 30-:? 

; ;[bi2fl^ 

drbpouVpreven^ 
40 the rotary drive h^ 
ing. 6 j>e ration ,^he\^ 

rection (opposite to the jiiustrated direction of arrow B) 
in which the engagement with;the centra 1 member 30 i^ 
released. Then, the projections. 30d of the central mem- 

45 ber 30 each run from the retaining portions 40f of the 
receiving grooves 40d and past the introducing portions 
40e into contact with the terminal ends (rotation stop- 
ping portion) of the locking grooves 40k, in said contact, 
the projections 30d and the introducing portions 4e of 

50 the receiving grooves 40d do not meet each other so 
that the projections 30d may be prevented from falling 
from the introducing portions 40e. 
[01 25] The peripheral length of the locking groove 40k 
serving as dropout -preventive means may be set in a 

55 proper manner. 

[0126] There are provided four projections 30d and 
receiving grooves 40d respectively in this embodiment, 
but this number may be properly changed. The retaining 
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portion 40f of the receiving groove 40d may be made 
gradually narrower in width, or a tiny projection may be 
provided inside the retaining portion 40f for serving as . 
slippage-preventive means to ensure that the projec- 
tions 3pd will be maintained within the retaining portion 
40f. 

[0127] Many different types of dropout-preventive 
: : : means have been described. All they, have to do is to 
have an arrangement based on the following structure. ■;. 
A ridge or projection is provided in any one of the inner:; j 
periphery of the ; grinding member or the hollow portion;^ 
of the retaining member for grinding member and ; the| 
: outer periphery of the short engaging cylindrical portion ;? 
of the central member,: and grooves in lhe;other one so i i 
: as to enable the rotative engagement of the both mem- ; ; 
bers/lf the grinding member turns in the direction of dis-f; 
^ eni^gement opposite 

:;.and the ridge provided in said inner, periphery ^brouterM 
^ :peripheryVabuts against 
£* the|ridges i ^and the;:^ 
%; : agreemerit : w|th:eac 
:^rirfaihg:m^ 
iirnemberrW^ 

.: central mem ibe r.U -: : Y\ ;: ' : i;^-' ■ ' ' < : :iW-' : 

J'.*[0128].V<;The concrete m for.preventing i dropout.is : 
: If the comb inatioh of ;said inotch 6k ■ and ; locking ; projection m 

fiibfjsaidprbjectib^ 
;;:;;;:;: iembbd^ 
Memb^ 

: nq;%rminal portion);Pand additionairro^ 
portion placed in a suitable. position.:;- >:*■'. -'"^ - 

. [0 1 29] , : Fou r p ref e rred ;. embod im erits in . : accordance 
pwith;:tr^ 
iliih-theprese 

: : |;:bf threei'compdriehts such^ 
•■•SmiBmbejfSor-^ 

;all the members, : .the retaining member for ^.grinding 
;::;membWa^ 
;;sgra#ithea^ 
kmemberandihe centra 
withieachbtK^ 
: memberfbr grinding^m 

or only the grinding ^member be removably attach ed : to f| 
the central member. . 

[01 30] xlfr or this i purpose -the maximum outer diameter i 
of the fixing means such as a fixing screw of securing ; : 
the central member to the rotational shaft of the rotary 
drive must be smaller than the inner diameter of the 
through-hole (hollow portion) formed in the middle of the 
removable retaining member for grinding member or the 
grinding member. This makes it possible for the retain- 
ing member for grinding member or the grinding mem- 
ber to be removed from the central member as the latter 
remains fixed to the rotational shaft. 
[0131] Examples of other removably fixing means 
than can be employed are various kinds of mechanical 
engagement means such as the rotative engagement 



of ridges and grooves, the rotative engagement of pro- 
jections and receiving grooves, etc. 
[01 32] The rotative engagement portion provided on 
the inner edge of the through^iole (hollow portion) of the 
5 grinding member or retaining member for grinding mem- 
ber may not always be disposed in a site of the inner 
edge but on a part of the joint area for the central mem- 
• ber near the inner edge. 

[0133] In accordance with. the present invention, there 
:|0 are; provided additional stopper member and dropout- 
preventive; means to avoid ; any possible separation or 
: disengagement of the central member, and the grinding": 
member or the; retaining member for grinding member 
from i each ;other when the rotative: engagement of the 
iboth_ members.:takes place: The stopper member is= 
adapt ed to prevent th e grind i n g mem be r on-.t he : r etain i ng ; 
.memberrforg 

tion of ; disen gagement on th e; p lah e normal to the d I i rec- ; : : 
. tion bfthe rotat ibnali shaft ; ^Hejthe'^rb^utrprevent iyej: 
:meahs|acts;t6)previen 
teihing;:membe^:f6r 
;frpmtHe':centr^ 

: tat ional :shaf t extends'. ' ; : ■ ■ r^f " 4 " \ 

[0*34]!!:;^ - 
shaft pf ;a:grindeiras rb^ 
ibftheiTotar^ 
:ihventiohi::fig;i 2;be 
^fig;^t3:;an;:explCKj 
;ancj fig^:4::a;cehtral 
tary grinding Ijig; firmly attac 
^-the^igrjndfe 

;;same ; : as1tne;:thir&(embddiment:: in;1h eVrotaiy^griridihgjjig s| 
: :except; :that ; the 1 retain in g> memb e rif or-; g rind ing> mem be r ^ 
is composed of two pieces! : : ;v . 

[01 35] In jfigs, 1 3 and 1 4, forjeasier. pbseryation sake; 
thesthicknessiVaVcha^ 
:me : mber::;for4g^ 
factually s 

thjckhe ss: iis : 0hinner thah the 
to;3;;m^ 

ner f rbmthel'inside ^ 

:er : figures;of|drawingls bf;tha§| 
present in vi^ 

[0136] fhi^ r Ptary( g rinding:; jig comprises :.a J 

central member 5 to be fixed to the rotary shaft 71 of the | 
grinder,; a retaining member tl for grinding member to f ; 
be removably engaged with said central member, and a 
grinding member. 2 to be bonded to the surface of said 
retaining member 11 for grinding member. As apparent 
not f rom fig.1 2 but figs. 1 3 and 14, said retaining member . 
1 1 for grinding member is composed of two pieces such 
as a first retaining member 11a positioned in the center 
and a second retaining member 11b positioned in the 
outside thereof. Thus, in this embodiment, the base of 
the rotary grinding jig is constituted by three parts, i.e. 
the central member 5, the first retaining member lia, and 
the second retaining member 11b; it may be compared 
to a three-piece article. This may apply to another em- 
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bodiments as illustrated in subsequent figures of draw- 
ing as far as fig. 19. 

[0137] The central member 5 and the retaining mem- 
ber 11 for grinding member are made of hard synthetic 
resin. The grinding member 2 consists of substantially 
rectangular grinding sheets 21 ,21 ... such as sand pa- 
per are slightly staggered so as to coincide in part with 
each other in radial arrangement. The grinding member 
2 is glued by adhesive to the surface of the first retaining 
member Ha in the center of the retaining member 11 for 
grinding member but not to the second retaining mem- 
ber Incidentally, the central member 5 and the retaining 
member 11 for grinding member may be made of metal. 
[0138] In figs.13 and 14, section lis shown by a bold 
solid line designates an adhesive joint. 
[0139] The foregoing configuration allows the grind- 
ing member 2 to continue grinding operation following 
the process that overlapped abrasive materials manifest 
themselves in part gradually as the grinding" operation 
goes on, in other words, as an upper grinding sheet wear 
down, a lower grinding sheet appears. Any qthertypes 
of grinding members are usable, but said grinding sheet 
such as sand paper^oran unwoven t clotfi incorporated; 

■ with abrasive materials and hay .ing the jshape of. ; : a disk 
and a desired thickness wherein ^the abrasiy e. materials 
emerge from inside as said unwoveiyclb^ 

• particu larly available V .<;::\{;^^ 
[0140] ;;i;iThe : : : numeral : 73 ;- identifies : ;; :;a 

; thread ly'engaging onto the rhale th 
the rotatingishaft 71, and 74 a packing/ ; : 
[0141] - The structure of the central^ 

: same as that in the third embobim erit (as;ishp\^; in figs; 
6 and 7); T .V:- [ f -: -- ^H : ;. : : .. : ■ J' 

J: [0142] :|The structure bt t^ 

Mhe holioiw portion lie consisting: of: ajcircuiar th roughs 
;i:hole in the middle^ 
Retain in g - mem beV; i ^ 
;;;mo\^bly en 

:^he^armas>teat; : bf : the third embbdir^ 
■ : [Ql43] :;slri this: connect^ 

ivides a dropbutrpreventive means for preventing the : re- 
taining rriemberl 1 for. grinding member ^frorn ; dropping 
but of the central member 5. Moreover, piri 35 may be 
used as stopper: member 

[01 44] The procedure steps for fixing the rotary grind- 
ing jig on the rotating shaft 71 of the grinder 70 compris- 
es engaging the central member 5 with the retaining 
member 11 for grinding member having the grinding 
member 2 adhesively attached thereto, fitting the rotat- 
ing shaft mounting hole 5e of the central member 5 onto 
the rotating shaft 71 with the packing 74 disposed ther- 
ebetween, and then threadly engaging the fixing screw 
73 onto the male threaded portion 72 of the rotating shaft 
71 for further tight fitting by tool. 
[0145] Alternatively, after only the central member 5 
has been mounted on the rotating shaft 71 with the pack- 
ing 74 interposed between them into tight fitting by the 
fixing screw 73, the retaining member 11 for grinding 



member may be mounted on the central member 5 in 
accordance with said procedure steps. 
[01 46] It is essential that the maximum outer diameter 
of the fixing screw 73 be smaller than the minimum inner 
s diameter of the retaining member 11 for grinding mem- 
ber. This permits removal of the retaining member 11 for 
grinding member from the central member 5 with the 
central member 5 remaining firmly fitted on the rotating 
shaft of the rotary drive of a grinder. 
[0147] Both the first and second retaining members 
11a, 11bof the retaining member 11 for grinding member 
are not fixed but only connected with each other by join- 
ing the outer periphery of one of the members to the 
inner periphery of the other one through steps 11 h pro- 
vided on the respective peripheries (see figs. 13 and 14), 
■ but there is no risk of the second retaining member lib 
. positioned in the outside coming off because it is held 
with the ; grinding member 2 and the central member 5,; 
while positioned between the latter, as described after- 
Award;. ' >■ " } ( : • ' 

H: 19148] ; Ink the ; grinding operation using this; - rotary 
grinding jig/ if the grinding member 2 wears but and its 
H oufer periphe buter:di^: 
;:;:ameter:bf the second retaining ^member 1 1b of the Te- 
; tain i n g membe r :1 1 for g rind ing membe r, s uch a res u Ited ; : 
i : ; outer periphery|is;nb fonger useful for further^ : { 
:i : ;:[0149] 4j In fti e: present invent io^ 

ll-wheh the second : staining: mem 1 bi in the butside ; 
■■■:;of the retain in g;member^1 for grinding membe r ; may be- 
■ removed;- ■ 
; :'s [0150] x If the retaining member i 1 for grinding member;- 
^jprpyided onthergrm 
^tiohibf arrow S as shown 
f Scent ralm then the sbcond retain ing member: lib : 

: . ; is ready>tb be siimpry rernoved;.f rom the; first ■:; retaining;; 
>i|m 
:;;ibe;resum^ 
;;f;ing;m^ 

.: $6h the' cent rai membe r 5;; ; 
-N[015i] i ; Thjs is ; because th^ 
;i|capable;pf continuing the grinding operation w 

second retain ing member 1 1 b mounted bri the; rear side 
: ;bf the periphery of the grinding member 2 until the attri- 
tion of the grinding member 2 develops close to the outer 
periphery of the first retaining member 11a. This matter 
will be discussed in detail later. 

[0152] If the grinding member 2 finally becomes un- 
usable, it is not necessary at all to loosen the fixing 
screw 73 to remove the central member 5. The worn 
grinding member 2 and the first retaining member 11a 
only are turned in the direction opposite to the direction 
of rotative engagement R so as to bring the notches 11k 
of the first retaining member Ha and the locking projec- 
tions 5k of the central member 5 into positional agree- 
ment with each other. Then, the first retaining member 
11a may be simply removed from the central member 5 
and abolished accordingly. 

[0153] Thus, once the central member 5 has been 
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mounted on the rotating shaft 71 , exchange for another 
retaining member 11 for grinding member provided with 
a new grinding member 2 can be simply performed with- 
out the necessity of removing the fixing screw and con- 
ducting any fixing operation. 

[01 54] The second retaining member 1 Tb in the out- 
side of the retaining member 11 for grinding member can 
also be used again and again just like the central mem- 
ber 5, 

[01 55] The process for fixing the rotary grinding jig on 
the rotating shaft 71 of the grinder 70 may be made in 
the following manner. To begin with, the central member 
5 is mounted on the rotating shaft 71 with the packing 
74 interposed between themi threadly engaging the fix- 
ing screw 73 on the rotating shaft 71 by hand, tightening 
the fixing screw 73 by turning it :by means of a tooling 
until the central member 5 can be fully secured to the 
rotating shaft 71. Thereafter^ the: retaining member 11 

■ for grinding member is mounted:^ 

^S.following saidproceciure, and then; the rotary grinding 
j icj . In accordance : with: the present Invention has been 

: mounted and fixed to the rotating shaft 71 of the grinder 

zp (ftg^i 4): ;• : £' . S/J.^ . , ; / : . : , 

:$ [01 56] Alternative^ 5 and the re- 

gaining member i ; 1 for grinding member: are combined 
|;wrth each b^her in-a 
• jig can be fixed to the rotatiriig;shaft 7 

■fusing the f being screw- 73 m^^y^ ' ^ : 3i ". " - : ; " 
■|[0157] Fig^ 

disassembly^ 
; jig as; shown by figs. 12 to 14. 
;;i[015B},;. THe^gn 
: ;|rafity pfgnn 
^;:21 is:a ; sma 
■;%apezp^ 

; : : ! eludes :clpth .; coated: v^h^abras^ 

; : i paper, such as sand p P OWr ;: 

= ders . ' ' -i • ' : ' . ■ ' . \%f . : . ^ ' : 1 - * ; 

[0159]^ THe : respeb 

ranged ;ont^ 

■sheets_21 leaning agaihstieacW 
live to the surface of the: retaining ;m 
ing member so as to be g j ued by adhesive to the first ; 
retaining member =■ 1 1 a of the : retaining member 1 1 for 
grinding member. In addition to the sand paper, whet- 
stones, unwoven cloths, rubbers, diamonds, etc., can 
be used as grinding member 

[0160] The retaining member 11 for grinding member 
comprises the first retaining member 11a in the central 
side thereof and the second retaining member 11b po- 
sitioned in the outside thereof, the outer periphery of the 
former being joined to the inner periphery of the latter 
The joint or combination between the both members on- 
ly takes the form of an engagement so that they are re- 
movable from each other. 

[0161] As above-mentioned, the first retaining mem- 
ber 11a has circular hollow portion 11c formed in the 
middle thereof and including a cylindrical portion 11 i ex- 



tending in the surface side (the upper side in the draw- 
ing) and two ridges 11d serving as rotative engagement 
portion formed on its inner periphery and having a length 
substantially equal to a quarter of its circumferential 
s length. A notch 1 1 k is formed substantially in the middle 
of each of the ridge 11d. The number of the ridge 11d 
and notch 1 1 k as indicated was simply given by way of 
example, so it is properly changeable. 
[0162] The second retaining member 11b positioned 
in the outside of the retaining member 11 for grinding 
member consists of a ring-shaped disk having in the 
middle thereof a through-hole 11 e which may receive 
said first retaining member 11a. 

[0163] When the first and second retaining members 
11a, 11b are combined with each other into a retaining 
member 11 for grinding member, the surface lis of the 
first retaining member iia and the surface 11t of the 
. second retaining member i 1 b are positioned flush with 
:i: each other so as to support the grinding member 2 from 
behind; ■ " : \^£''"'" : -f ; '"-'- 

[01 64] There j is!; provided a step portion -1 1 h : running 
• all th rough - the inner periphery of th e thrpugh-hple 1 1 e : 
.-•^pf-fte-'-secoricI; retain in g m embe r : 1 1 b, and ; ahbth er step 
portion 1 1 hwhjc^ 

is also provided on the;6uter peripheral edge of {the first 
: i retaining member<11ai : ; : ;t- V%' > :; v " 

:|[0165]&^ 

JtKe;centfai member 5 to removably engage with; said ; re^ 
^taihihgmemb^^ 

.ythe central member S and the rotating shaftof the- rotary : ; 
i drive in; fixed relationship;^ if the grinding! member 2 has ! 
uselessly worn but; the retaining membe|l1: fpr g^ 
■ ■member js' rembyed if rom the central;^ 
■flowed by further removali;pf -the second detain ing" mem|;; 
: : ber|1 : t&pfthe : re 11 fbr grinciing member^ 

-:th e re by: .e nab I in g cont in uat ion of anot hi e r£ g rtricJ in g op e r^i : 
■': iatipn .;: ! .. ;;. _ : : : \ , . £ • - ■ ' ■ |; ':; : ::: J : li ... \ < I 
;: [0166]: f Thereafter, in case the grinding mem 
;: ther increase^ 
. ing member 

thrown away so as to: be exchanged- f^ 
[01 67] Figs 16 and i 7 illustrate another ' embodiment 
of the retaining member for grinding member in accord-- 
ance with the present invention, fig16 being a perspec- 
tive view showing from behind the disassembly of the 
first: retaining member and the second retaining mem- 
ber, and fig. 17 a rear elevation showing the assembly 
of the both members. In these drawings, the ones illus- 
trated in figs. 12 to 1 5 are shown inside out. The grinding 
member is shown positioned in the underside, accord- 
ingly. 

[01 68] A retaining member 1 2 for grinding member as 
illustrated in said drawings is different from that of the 
embodiment as shown in fig. 15 only in the engagement 
portion for the first and second retaining members 12a, 
1 2b except for the other structures. 
[01 69] The first retaining member 1 2a has ridges 1 2d 
formed on the inner peripheral edge of the hollow portion 
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12c for engaging with the central member, and the ridg- 
es 1 2d include notches 1 2k in the middle thereof respec- 
tively. 

[0170] There are provided grooves 12n as receiver 
cut in and spaced on the outer peripheral edge of the 
first retaining member 12a. The grooves 12n each ex- 
tend further peripherally of the first retaining member 
12a, so that they look like the letter L viewing from the 
side. 

[0171] The second retaining member 12b consists of 
a ring-shaped disk having a through-hole 12e in the 
center thereof, its outer diameter being slightly smaller 
than that of the grinding member 2, and the through-hole 
12e having ridges 12m as engagement portion spaced 
in four sections of the inner periphery thereof. These 
ridges 12m are adapted to be engaged in the grooves 
12n as provided on the outer peripheral edge of the first 
retaining member 12a. Both the ridge 12m and groove 
12n furicti6n as engagement means. 
[0i?2] ; In fig. 16, the second retaining member 12b is 
moved downwards as to bring the ridges i 2m 'provided 
on the inner periphery of the through-hoie ;t2e andithe 
openings ;oi the; grooves 1 2rV cut in the » outer; peripheral 
edgje cfethe^ 

coincidence: with each other tp force the second Tetain- 
ing member; 1 2b i nto the: puts ide of the .; f i rst retaining 
member 12a Then$: by : turning 1 the second raining 
■member :12bhhthetd 

: and thei grooyes :12n can i be combined With; each other 
; [0173];^ "Contrary to the i cJescribed structure in the! ridg- 
■; es 12mahdthe groves 12n; : the ridges :t2m m^ 

vided on the outer: peripheral: edge of the first retaining 

member 12a and ;the}gropves 

th e} in ner ; peripheral ;e 

ber>l2bV .".;; \ -y'-[ \ 'I;- .'■£?(■'• ■' ' Sfc': .■■ 
> [0174] {:;:■: The retainirigmem 
iiJnto- which the first 

: 1 2b has; been: mutually combined;: with:' each others 
a position to beliengaged with the central member;;5j 
:;;Sihcethe central member:5 hasbeen^m 
er than the f i rst retaining member 12a inputer diarneter,^ 
there is ;no fear ; bf the second retaining member 12b 
dropping put of the first retaining member 1 2a; : 
[01 75] In this embodiment, however, as there is no 
separation of the second retaininig member 1 2b from the 
first retaining member 12a by any chance on the ground 
that the first and second retaining members 12a, 12b 
stand in the engaged association with each other by the 
aid of the ridges 12m and the grooves 12n, namely as 
due to the engagement between the ridges and the 
grooves, there is no chance whatsoever of the second 
retaining member 1 2b leaving the first retaining member 
1 2a under the influence of a force running from the sur- 
face side in which the retaining member for grinding 
member is positioned to the rear side though the second 
retaining member 12b is exposed to attack of said force, 
there is no need of the second retaining member 12b 
being backed up, and so, the outer diameter of the cen- 



tral member 5 can be made smaller than that of the first 
retaining member 12a. This means that the second re- 
taining member 12b may not be held by the grinding 
member 2 and the central member 5 in a position be- 
5 tween the two members. 

[0176] The grinding member glued to the first retain- 
ing member 12a is not shown in figs. 16 and 17. 
[0177] With this embodiment, a plurality of circular 
holes 12r are arranged in line. These holes 12rare in- 
tended for clamping the first retaining member 12b 
against the first retaining member 12a when in the 
mounting operation for the members and radiating heat 
while the rotary grinding jig is at work as well. This radi- 
ation of heat is very effective. Heat produced in the 
grinding member during the grinding operation can .be 
■discharged through said holes, which, thus, pan achieve 
the airPooling function thereby avoiding any scorching 
of the^grinding member and worl^pieces to be ground. 
[0178]; This specific hiple ^ used in all the 

other embodiments as discloseihere. ; .;.:,,-, 
[0179]^. This effect of heat dissipation is also attributed 
to the generation of air flows between the puter periph- 
eries of grinding sheets 

grindjhg member is composed of a plurality of ■; grinding 
sheets and ; th e se grindin g sh eets a re ;ph ly adh esively 
attached:^ 

the center^;;; ,V' [ Jr. ' . . : . ■ : ; . V " ; '■ f ■ ;:. ■ "; ■' ;• [ \ " ' 
[0180^ 

12m and the grooves 12n ; may : bejadequatejy Phan 
as heeded: : :': \ "\ '/ff ■ ' ■" y :r ■ ' , : J";-;:','; '■ ': :'. '. ';> ; :;.: "■■ Y \ ; '"■ • ;.- : " : : '/; 
[0 1 81 ] |:;!;: The ■ secdn^ 

in the outside can be.dismounted from th^ 

imemb^r-:! 

kepi; in contact with the ' central :membef ; 5> ; iS; 
[6i82]f : Furthermore, the; grMves.h 
:a:ietter£": vie w from the -side and etf^ 
riphera|direction may be f orrn ed so asitp further extend i 

in;a;ireyerse;c^ 

r [0 1 : 83 j Fig^l 8 i:i i IJ ustrates "anotiPi e r^e mbddi ment =- r df Vth e|: ; - 
: retaining member for grinding member ih: 'accordance-! 
with the-p resent ■ invention: with a perspective view of the 
disassembiy of the first retaining member and the sec^ 
ond retaining member viewing from the side; This draw- : 
in g does not show the grinding member adhesively at- 
tached to a if irst retaining member 13a either, but the 
grinding member is actually designed to be joined to the 
lower side of the first retaining member 1 3a. 
[0184] The structure of the hollow portion 13c of the 
first retaining member 13a is the same as that of the 
embodiment as shown in fig. 16. Therefore, no explana- 
tion will be made. 

[0185] The first retaining member 13a includes two 
extensions 13v each having a length compared to sub- 
stantially a quarter of the circumference thereof and 
formed in two positions symmetrically about a point. A 
second retaining member 1 3b is adapted to engage at 
its ridges 1 3u (engaging portion) with the undersides of 
these extensions 1 3v (engaged portion) . More than two 
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extension 1 3v may be used as needed. 
[0186] The ridges 13u and the undersides of the ex- 
tensions provide a engagement means. 
[01 87] On the other hand, the second retaining mem- 
ber 13b consists of a ring-like disk, having ridges 13u 
each having a length compared to substantially a quar- 
ter of the circumference thereof and formed symmetri- 
cally on the surface side of the inner periphery of a cen- 
tral through-hole 1 3e in two points. More than two ridges 
1 3u may also be used as needed. 
[0188] Engagement of the ridges 1 3u with the under- 
side of the extensions 13v (engaged portion) may be 
achieved by fitting the second retaining member 1 3b in- 
to the first retaining member 1 3a from the rear side and 
turning the former in the direction of arrow R. 
[0189] A design may be : provided such that the ridge 
13u can be abutted by one end against; a terminal por- 
tion provided on a proper position of the underside of 
the extension 1 3v into engagement : with the latter. If the 
terminal portion is provided on the intermediate site oif 
each extension 1 3v, the engagement operation will be 
completed by the ridge . f3u^'^ichyrias: : abutted against 
the terminal portiony arid ihe ; ridgej-:i;3u : i : will: abut against; . 
another terminal portion ev^ 

site direction in ;w^ takes: place, 

■ Th us^said terminal port iprV: m drppout-pre- ; 

yentiye means; f^'fr<\ '_■ ' ; - ?V" : 'i>' - : ; : : V , ^s.W^^ 

[01 90] In order; to: establish m 

merit between the ridges 1 3u and theextensions 
:6r : more, p'r^ections.are provided.^ 

the ridge i:3u a^ 

ph the lower: fac 

that;both the ridge arid e^ 

each: other. Therejmayibe ; used i;an arrange 

contrary;-:^ 

face oftheextehsion 6yand 
face of the: ridge 6u| Naturaiiiy,' this s 
of these project iori|and depression 
the engagemenrme^ 

[01 91] f h is em bodimeni can also be p ract iced by the 
central member 5 whos>buter : d isismailer than' 

the maximum buter.diaOrneter of the first retain in g rnem- 
ber 1 3a as in the embodiment shown by fig. 16. This is .; 
because it is not necessary for the second retaining 
member 1 3b to be supported by the grinding member 
and central member in a position between them. It is 
natural, however, that the outer diameter of the central 
member may be made larger than the maximum diam- 
eter of the first retaining member 13a in a manner such 
that the central member can back up the second retain- 
ing member 1 3b from behind. 

[0192] If the outer diameter of the central member 5 
is made smaller than the maximum diameter of the first 
retaining member 13a and also smaller than the inner 
diameter of the second retaining member 6b, the sec- 
ond retaining member 13b can be separated from the 
first retaining member 13a with the first retaining mem- 
ber 1 3a and the central member 5 kept in engagement 



relationship, thus resulting in easier removal of the sec- 
ond retaining member 1 3b when the grinding member 
is worn out 

[0193] Fig. 19 illustrates another embodiment of the 
s retaining member for grinding member in accordance 
with the present invention with a perspective view of the 
disassembly of the first and second retaining members 
viewing from the side. 
. [0194] The grinding member adhesively attached to 
a first retaining member 14a is not shown in this drawing 
either. This grinding member is adapted to be joined to 
the underside of the first retaining member 1 4a. 
[0195] The structure of the inner periphery of the hol- 
low portion 14c of the first retaining member 14a is the: 
same as that of said previous embodiment. 
[0196] On the outer periphery, depressions 14q are 
" formed in two symmetrical positions;;; Ridges 1 4p de- 
fined on the inner periphery of through^ole:i;4e of a sec- : 
; ond: retaining member 1 4b may be appropriately re- 
ceived by said depressions 1 4q; V' 
i [0197] > As in the previous embodiment; the second re- 
gaining member 14b c^hsists;:pf a ring-like; disk having 
: : ; ::.thethrou 

ridges 14p are disposed on ;t^ the inner; 

; ! periphery oR^ 

gs it ions so tbat the r^ in the de- 

Sfpre^^^ first;} 

tretsrihing m 
:; :|[P19^ ;|; TO 
o|tp the contrary^ ^ 
■^retaining rnember: 1 4a and|the|dejpressi on the 

^second-: retain ingjmemb^ ; 
: ^19^/ ^ngagem 

: r :i; and }the second, retaining member 1 4b canibe achieved J 
:; by : bringing the .depressions -^^fpf - trie; first retaining 
;; "member:^ 4a^ 
^rriem^ 

>:and allowing the ;second[ : retain in g imem 
i^frp^ 

: ? the outside of the^ 
;■ place the 'second ■ retain 

i taining member 14a for engagement purpose then;: 
although not specified in the drawing, the central mem-, 
ber having an outer diameter larger than the inner diam- 
eter of the second retaining member 14b is engaged by 
its rear side (from above in the drawing) wjth the second 
retaining member 1 4b to ensure that the second retain- 
ing member 14b will be secured to the first retaining 
member 14a. 

[0200] When the grinding member mounted on the 
grinder wears out during the grinding operation to such 
a degree that its outer periphery has reduced almost 
equal to the outer diameter of the second retaining 
member 14b, the retaining member 14 for grinding 
member is removed from the central member 5, then 
the second retaining member 14b in the outside is re- 
moved from the retaining member 14 for grinding mem- 
ber, then the first retaining member 14a formed integral 



. 15 



20 



y-3s 



40 



45 



50 



15 



29 



EP 0 904 896 A2 



30 



with the worn-out grinding member is mounted on the 
central member 5 again for further grinding operation. 
The subsequent grinding operation can last until the at- 
trition of the grinding member develops close to the out- 
er periphery of the first retaining member 1 4a. 
[0201] The structure of engagement in this embodi- 
ment is excellent in that as the engagement of the first 
and second retaining members 14a, 14b of the retaining 
member 14 for grinding member is based on the en- 
gagement of the depressions 14q and the ridges 1 4p; - 
the both members can be fully prevented from turning": 
relative to each other when the grinding operation is in 
action or has come to a stop, v ; 

[0202] Fig 20 illustrates a further embodiment of the 
rotary grinding jig- in accordance with the present invent 
t ion with a perspective view of : separated components 

. of ;said jig observing from the side. 
[0203];: Imtnis^emb 

■ tiohedibmbrciim 

: is notjof a three-piece type but a twdrpiece on 
: : drawing;.th 

siyely joined.tothe base in the; underside, ~top;.; : 
:: [0204] ' THe|base s i ubstant ia j jy in th e : shape i of a d is \m 

i;::cbnsis^s;of : :twO::com 

: and an outer peripheral portioht9 ppsitioned on the::but-^ 

;side : :ot;said central m 

; a : rotating shaft mounting 
xthereotjtbTixedl^ 
; and f(^ 

^outer.peripheral edge : . : : ;;;% : J;; • • 

[0205] More specifically, each:bfUhe-lgrbbves 8n:is,i 
.formed substantia!^; injthe shapel.of a letter L such that : . 
it extends frpm^he\rearside;'d'o^.to'a point at thejsur- ; : : 

■iface side where;it further spreads in a peripheral direc-. 
tion.; j-;^ % *■-;/•/:■. : - \ ■ ' Jifirr '. - . : 

:: [M06]|::i : The OUt^ 

:::the:peripheral;side^ 
: havingf;if our project 

formed.qn ; the : inner periphery, thereof:: : 

portion 8 mayibecomb 
;■ these projectibns:9m 

outer peripheral i^ge of -tiBe central portion S"I 
[0208] | ; More specifically^ the i projections 9m b|the outrir 
er peripheral portion 9 : and the openings of the grooves::^ 
8n in the central portion 8 are; brought into positional 
agreement with eac^ centrals 
through-hole 9e of the outer peripheral portion 9 is al- 
lowed to come from the rear side of the central portion ;:v 
8 to the outer peripheral face of the central portion 8 for;: 
coincidence purpose until the outer peripheral portion 9 
is fitted into the central portion 8, and if the outer periph- 
eral portion 9 is turned in the direction of arrow R, the 
both portions may be joined with each other 
[0209] By the aid of the engagement through this en- : 
gagement means, the outer peripheral portion 9 can 
cope with a force travelling in an axial direction of the 
rotating shaft, i.e., from the surface side (grinding mem- 



ber 2's side) to the rear side. 

[0210] Of course, the grinding member 2 is only joined 
by adhesive to the surface side of the central portion 8 
but not to the surface of the outer peripheral portion 9. 
s Therefore, the outer peripheral portion 9 can be re- 
moved from the central portion 8. 
[0211] The grinding member 2 may be of any type as 
in said embodiments. In this invention, therefore, the 
• base composed of two members can be available for 
to practice as a two-piece type as in this embodiment. 
V [021 2] v Inthis embodiment* the bases of various kinds 
' ; : can be employed as engagement means I ike the one of 
, 'f§y a three-piece type as mentioned above So; the engage^ 

.vt5:;:.^particuter ! en'gagement means may :be of any structural 
#:##type^^|ong as^it permits the peripheral portion 9 com- 

%; ; ;p^ 

: hinjg : f rbm the surface side to the rear side. 
[021 3] . The peripheral iengttfof the projection 9m and 
the; number of same may be properly set as needed. 

state; in which the; rotary, grindihg jig of the;frfth\embodr^ 
imeht^as- shown ; in figs. 12; to >1 4 has wdrrv down; \; (A) 

Sh 

: : ::^.:S: ing mem 

: :|;!;::>;: of same ] with . no second retaining member-^r 

I [0215] Ref erring to fig. 21(A), the retaining member. 11:^ 
;ybr : ^ 

y member -ll ajn the center and a second^ 

;;;:;;;;membefc2:g^ 
#and:;rts:;:quter::;pen^ 
: 3^|:from^ Whenthe diameter of: the periph-; 

:;|i|:eraliedg^ 

35; . portion 6f the second: retaining portion 11b;pri i the out-;; 

:m;:4si&ejbfi1 
gsfcith^ 

This ; is because the peripheral ^edge portion of the, sec'-* 

i : ;:ft 

M° 1 9 find ihg. : :; f ;. : / : : • • : : :■:■:.;;:;:;: * ' : " -; : : .;; . ; ■ :' [■ "" " ' ■ •?•>■ = 

*. .. [021 6] > : Ip'jthis stateH'sihce theVfirst and second 're\a\h z ^ 
^^t^me^elj^ 1 a, lib is kept : in contact ■ with i ;each;;othe^ ;: ■= 

■: ; j * ! g H "1 S ! 0 9: ^^"r? ^ ^ 9^ f. r ! >Y ! tr i? ® 9 r ' P.^! IP 9 : rn.® ^ e ^ ; 

.f&::::::: •bemg-strongly pressed on a wbrkpiece to be ; ground. ~M 
4?;> [021 7]|; At the time when; the grinding member 2 wore- 
;;;; awiay by friction, the retaining member 1 1 for grinding? 
; > member is removed from the central ^member 5; the sec^; 
v. ond retaining member 11b ; on the outside is withdrawn, 
and the first retaining member 11a on which the worn- 
so out grinding member 2 rests is engaged with the central 
member 5 again (fig.21(B)) for further continuation of 
the grinding operation. 

[0218] As this operation goes on, the attrition of the 
grinding member 2 increases so as to render the central 
55 portion thinner, and then, the outer peripheral edge por- 
tion reduces in size nearly to the outer diameter of the 
outer peripheral edge portion of the first retaining mem- 
ber 11a, when the grinding operation can no longer con- 
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tinue. The grinding member 2 has become unusable by 
now, and is thrown away. 

[0219] After the second retaining member 11b has 
been discarded, there exists no retaining member 11 for 
grinding member on the outside, so the grinding mem- 
ber 2 can be brought into a soft touch with a workpiece 
to be ground, whereby the optimum grinding intended 
for curved areas on workpieces being ground can be put 
into practice. 

[0220] As observable from figs.21 (A) and (B) (the sec- 
tion of the grinding member 2 as indicated with a dotted 
line in fig.21(B) identifies the grinding member 2 as 
shown by fig.21(A)), if a retaining member for grinding 
member used is hot of a two-piece type; the grinding 
member as shown in fig.21 (A) has clearly done its term 
of service, but the structure of the retaining member for 
grinding member of a two-piece type makes it possible 
to use the grinding member 2 until it wears out to a de- 
gree as shown in fig.21 (B) , so this; can greatly cut abo- 
lition of grinding members. : 

[0221] As described above, in said embodiments in 
accordance with the present invention, the rotary g rind- 

: ; -ing jig c6mprjsirvg:a ce 
ber.11 for grinding member-ahd:;a grinding ::member : 2, 

; th e cent ral membe r 5 and the retain ing member 11 for , 

^grinding membei^beihg removably^ 
is characterized; jn that the retaining membe 
gri nding membe r is composed of ;t wo me mbe rs s uch -as 

;;af|rstr>taining member iiaposi^ 

•paiseTOhd; T reter_m 

$ (namely^ the base is of a ihreerp 

^central: mem 

ybhd retaining member lib), andtHatiheJsecon retaining ; 
^membe^ 

} on the degree of attrition ^ |; 
: [0222] ^ : Alternatively, the base is? characterized in-that 
■iitism^ 

such as a central member 8 and ian outer peripheral por- 
tion 9 so that the outer peripheral^rtjon 9 and central 
vmember 8;can be rem 

. that the outer peripheral portion 9 can be removed de- 
pendent on the degree oif attrition of the grinding mem- 
ber 7. • ■ 

[0223] The structure of engagement means for the 
first and second retaining members 11 a, 11b of the re- 
taining member 11 for grinding member may be com- 
pletely designed. 

[0224] The outer peripheral face of the first retaining 
member Ha is simply constituted by a true vertical plane, 
and the inner peripheral face of the through-hole 11 e of 
the second retaining member 11 b is also constituted by 
a vertical plane without providing any engagement 
means in such a manner that the both members can be 
just fitted with each other. In the alternative, it is natural 
that such a joining area may provide an inclined plane. 
In this case, the maintenance of engagement and fixing 
of both members can be made possible by pressing the 
disk body 5a of the central member 5 from the surface 



side. That is, the second retaining member 11b may be 
maintained by the central member 5 on the rear side 
thereof and cope with a force running from the surface 
side to the rear side. 

5 [0225] Various type of mechanical engagement 
means such as the engagement of projections and de- 
pressions, the engagement of corresponding step por- 
tions, the rotative engagement of projections and 
grooves, etc., can be employed as engagement means 

10 for the first and second retaining members 11a, 11b of 
the retaining member 11 for grinding member. One of 
these engagement means may be provided in either of 
the first and second retaining members 11a, 11b, and 
the other one in the other retaining member. 

*5 [0226] The design for material, shape, thickness, 
size, etc., of each of the components may be freely 
.changed. 1 ' ..:.V:. :•■;•£ : . 

[0227] For the grinding member, sheet-like products 
of different kinds : oif materials such as paper, cloth, or- 

2Q ; unwoven cloth with yarjous sorts of abras 

covering the length and breadth thereof ; or with abrasive: 
particles incorporated in the surface and inside thereof 

>.; : ;. : - or a disk-li^ particles corri^ 

>; bined thereihto-ari and 

^■ product of :a : type in Which 

vances i is ^ particu)ariy|preferab|e: : : 
v p : ; [0228] > Withjthe: base; composed of two-piece^ the cen|§ 

■;30.'; engage>nent;;m^ similariyvbe cfenged^ 

. : : f erent designsjas; in a th reeTpiece base. ' . 

• [0229] .. v I h: : any: : ;:of ; :th a i ready f;set : ;i 

; : ; fbrthi|the ^ member? p^itibned • ohjthe ■. 

:P; outside^ 

35 V the outer peripheral portion of the base?mky be jproyid 
: with an additional cooj irig function having a plural holesl; 

;i; [0230] ; Ref emng: to ^ 

ance with the^ present ^ 

■v : since the base^is composed 

grinding member- and the central member formed indie-" 
: pendent from-each other; if; the grinding member has - 
worn out into uselesshess, only the grinding member 

45 and the retaining member for grinding member may be 
removed and th ro wn away, and then, exchanged for 
new ones, while the central member can be continuous- 
ly used rather than is discarded. This may contribute to 
the environmental protection, the saving resource, and 

50 a cut in production cost. 

[0231] The retaining member for grinding member 
and the central member can be removably fixed to each 
other by the rotative engagement means in a simple 
manner. 

55 [0232] The existence of the retaining member for 
grinding member enable the use of every type of grind- 
ing members of hard or soft quality. 
[0233] When the retaining member for grinding mem- 
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ber and the central member are engaged with each oth- 
er, the both of them are loaded by the rotation of the 
rotating shaft of a rotary drive in a direction in which the 
engaging strength of the rotative engagement portions 
of the both members are increased, thereby avoiding 
any disengagement of both members during the grind- 
ing operation. 

[0234] As the outer diameter offixing means for fixing 
the central member to the rotating shaft is smaller than 
the inner diameter of the hollow portion; of the retaining 

1 member for grinding member, the retaining member for 
grinding member and the grinding member can be re- 
moved with the central member ^kept in a firm contact 

: with the rotating shaft. 

h [0235] With the rotary grinding jig in accordance with; 
i: the second invent ion of th e p resent app licatipn , now t hat 
^thVgrindingym^ 
^grinding member are molS 
j;a uhit ofihard;^ 

•: grinding member is not specifically- heeded:. . 

k [0236] I n accorda nee with th e rota ry g rind ing jig of : th e: 

fithird invention ; of tKe present a^ 

;^mp 

sfirslretainingmem 

on|y the cent ral m ember and second; rete in i ngVme rh ber 

cah ; repett 
smemfc^ 

;; thro^pway, but :the:;:g 
ihaustivefyusedoufa^ 

i worn out useless ly enpu gh ;tb; be abolish led; th e q uarit ity i 

-sofiwastesjeati:^ 
;:itribute5to4he;;;Saying 

^protection pand ^a cut in: product ion cost as": wel j^accbrcj-;; 

|[0^3^:p^ 

ithe:;ba^ 

| mounted; : when:;the|outerperiphera 

9 posit ion a 

|^withi;the.M grind 

fformerMwhi^ 

i ; the; grinding- me^ 

^Workpiece that'eurveds 

? p recessed in an opt im um : man n er ■ ■ 

:[6238]: y : In the rotary-grin^ 

fourth invention of the preset 

■ centraii member can^support and maintain the ; second 
retaining member on its rear side. the second retaining 
member can be combined with the first retaining mem- 
ber even if there exists no special engagement means 
between the first and second retaining members. 
[0239] In the rotary grinding jib in accordance with the 
fifth invention of the present application, the engage- 
ment means for the first and second retaining members 
may avoid the necessity of supporting or maintaining by 
the central member of the second retaining member 
from the rear side. 

[0240] In the rotary grinding jig in accordance with the 
sixth invention of the present application, if the rotating 



shaft of the rotary drive stops, the grinding member turns 
in a direction in which the engagement of the retaining 
member for grinding member and the central member 
is dissolved, but such a turning can be checked by stop- 
per means 

[0241] In the rotary grinding jig in accordance with the 
seventh invention of the present application, if the rotary 
: ; drive of a grinder suddenly stops, the retaining member 
q for grinding member turns in a direction in which the en- 
i j: gagementbwith the central member is; dissolved, and 
fetheni will behave in a direction (the direction of the ro- 
tating shaft of the rotary drive) in which it separates from 
pthe ;central:;member; but its dropout-preventive means 
h can ;help.check eventual separation and dropout of the 
4i:jTetaming^membey:foY : grinding' memberifrpm-the central 
m member toward the; rotating shaft of the;Totary drive:: : 
p JP242];:;:;; In the rotary grinding jig in accordant 
y : e|ghteir^ 
w peripheral port ion; of 
;;Mhe:tentra^ 

;; the jsurf ace of the oute r periphery' becomes worn to use- 
; :! lessness, the pute^ 
tromilt^ : 

I Claims ■ j 

; .y : ;ri;.: :: A rotary: : grinding jigincluding a disk-like base'lhay-: 
;: ing a grinding member. (2) such as abrasive clbth pr- 
:■ I ; : g rihdstone provided pri the s u rf ace -the reof and : a =. 

:;;:;:;;;;^ 

; : ; : .; so as to be ; conn ected . with : the rptat in g shaft of ; a ; 

rotary .drive,- characterized. in that the testfOTmpris- : . 
? : - : ; es a : ; retain i n g : membe r (1 i p f or g rind i rig f mem be r ; 

;|!;;;:;, : member^S): ;having;.s^id connecting, pbrtibh' (5ej, : ; 
;;. : that : said^ 

] includes'; a ;: ; hollow "portion (11 c) "consisting \ '; of a ; 
/^- : T^ : -ttrpugr)Thple in the center thereof:. and. having. a ro- [\ 

;!:;¥ner.edge pom'oh thereof or close thereto, that j\ 
. * a rotat ive . e n gagem ent portion' (5d) en gaged ; 

;^;w 

^:^: ;v (5), that the; rotative 

: ; engagement portion (11 d) of the; retain jng member 
. (11) for grinding member is adapted ;to engage with 
the rotative engagement portion (5dj of the central 
member (5) by turning in a direction opposite to the 
direction in which the rotating shaft of the rotary 
drive rotates, and such a resulted engagement is 
dissolved by turning the rotative engagement por- 
tion (11d) in a reverse direction, whereby the rota- 
tion of the rotating shaft of the rotary drive may 
cause further increase of mutual locking between 
both rotary engagement portions (11d) (5d), that the 
connecting portion (5e) of the central member (5) 
consists of a rotating shaft mounting hole, the rotat- 
ing shaft of the rotary drive is inserted into said con- 
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necting portion (5e) so that the central member (5) 7. The rotary grinding jig as defined in any preceding 
may be fixed to the rotating shaft of the rotary driye claim, characterized in that when the retaining 
by a fixing means such as nut or bolt, that the outer member (11) for grinding member turns in a direc- 
diameter of said fixing means is made smaller than tion in which the engagement of the retaining mem- 
the inner diameter of thehollowportion (11c) of said s ber (11) for grinding member and the central mem- 
retaining member (11) for grinding member, where- ber (5) is dissolved, a dropout-preventive means is 
by the retaining member (11 ) for grinding member placed in a proper position of the retaining member 
may be separated with the central member (5) re- : K (11) for grinding member or the central member (5) 
mainirig fixed to the rotating shaft. for preventing the retaining "me^ 

2: The rotary grinding jig as defined in claim Tcharac^/ ^ the direction of the rotating shaft of the rotary 

terized in that the grinding member (2) and the re-[^- : V% drwe.. ',; 
■ taining member pi) for grinding mem 
%■■ structures imade of ^grindstones and: resins arid ii 

formed integral with each other! ■ y^jy^yy is -'Mp-; : fixed to the rotary shaft of the rotary drive of a grind- 

:- : : er ..and a g rinding member (2) provided oh th e s u'r- : 

3;y : The rotary grinding jig a^ 
;p:|^ merhb^^ 

£; : ^:-:(|Ta) positioned in the center side and a second re 

tainirig ;:memberj (1 i b)" positioned^ outside . : " : the outer "peripheral portion (9) of the base is refnoy- • 

(llb^isfe^ 

::;|: : |;yr : cpntiriuouslyire^ 
- - ; (1.1 a), that the first retaining member (1 1 aj;is remov^f sumediby removing the puter penpheral portion ; '(9) 

p^; a member (5); /ahrf^ 

grinding operation may, be continuously, res ^ i ; tionpf th^ 

v- V remcwingtH^ 

Vv' the^first retaining rmember (ila) acc -dfft?' : ' : '^^\ : : • V- >f \ : ' 

' V : trition .ofithegrinding m embe r . (2) : ; y 'Chf :: . . : - >7'? : ;|i ;: ;;i' •;>' - ' ■< ."If : : - - :: ;. ; j ' ' ■ = : . : •■■ • . T ; W- : "■■ * ■ • ;; V : '- \ ' y k ■ 

4 % The rotary .grinding jig as defined in claim: 3. charac- ' /: v : ^ >; ■ ":. ' ; 

. ; W te rized ] in that . the ; second retain in g mem be r (lib) $ >' v J : v;K - * y ■ 4 : - ;.V ■ ■ - : : V • ! 

:i . : hs^ retained! by the central member ;>Si:! : k i.'AMB' " :i : 1 S^liC- : y-Py' : -^W\ 

side;thereof:^with the.first retainipig member 01 a )f- : 

cornbined thereto/ J;.:.:: / - \yM^: K 't : 35:;--\- \ ;^;;V;' : ' ; ^r '': \S' .: : : ' V-i::^^;' y :^;;'y^^y \ 

U The "rotary ; gnnding j ig as : "def i n ed \ in" c lai m 3 ; ; or 4 . ; " f '% |T • : " • \ . " : f r ^fy(: I ; ' 

characterized in that engaging port ipns such as pro r : > W':^h >■ : ? ■ ■ ' '*W:£'\ 

": ;i; : |jectiOTs!(i2m) are provided ;oh one ; : c^ ; ;th^ ou^er^ : " x'V-^S y.-^M^'- : : > Wy'- '- V-i' ' '.■ =: 

: Viph era) jedge port ion of : th ej.fi rst * retain in g member : \ 40^- vy . \j 

;^t : ||''02a)^and''the ; inrier^ -."v y^3 '■; 

V : ';4i-;secOTd re^ arid 'ehgaged pbr- : : ^Wl : y %^yy^ l ' ■' •:: : ^ v -\ : : :: - : ^Wy r ; - '- -S 
: ' ;; tions such. as grooves (12n)- on' the 

. Ythat the both {members .may be removably engaged " 



engaging portions arid said engaged portions^ and 
said engagement means allow the secon dj retain ing ; 
member (12b) to cope with an axial force running 
from the surface side to the rear side. 



so 



6. The rotary grinding jig as defined in any preceding 
claim, characterized in that a stopper member (35) 
that can play vertically is placed in a proper position ; 
of the central member (5) for preventing the retain- 
ing member (11 ) for gririding member from turning 55 
in a direction in which the engagement of the retain- 
ing member (11) for grinding member and the cen- 
tral member (5) is dissolved. 
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